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We claim: 



A compound of the formula I or II 



10 



15 



20 



25 



30 



35 



40 




\ N— R1 

(R2)X 



in which 



45 




is hydrogen, branched and unbranched Ci-Ce-alkyl, it also 
being possibleXfor one C atom of the alkyl radical to 
carry OR^^ or a\group R^, where 
R^^ is hydrogen\or Ci-C4-alkyl, and 

is hydrogen, chldrine, bromine, iodine, fluorine, CF3, 
nitro, NHC0R21, NR?2r23oh, 0-Ci-C4-alkyl , 

0-Ci-C4-alkylphenLyi, NH2, phenyl, it also being possible 
for the phenyl rings to be substituted by at most two 
radicals R^^, and R^X and r22 independently of one another 
are hydrogen or Ci-C4y alkyl and r23 is hydrogen, 
Ci-C4-alkyl or phenyl,\ and r24 is OH, Ci-Ce-alkyl, 
0-Ci-C4-alkyl, chloriney^ bromine, iodine, fluorine, CF3, 
nitro, NH2, and 

may be 0, 

is -D-(F^)p-(E)q-(F2)j. -G, where p, q and r may not 
simultaneously be 0, or is -E^-(D)u-(F2 )s-(G)vf it also 
being possible for the radical E to be substituted by one 
or two radicals A, or R^ is B and 

is hydrogen, chlorine, fluorine, ^bromine, iodine, 
branched and unbranched Ci-C6-alky\, OH, nitro, CF3, CN, 
Nr41r42^ NH-C0-R43^ 0-Ci-C4-alkyl, wkere 

R^i and R^^ independently of one ano\her are hydrogen or 
Ci-C4-alkyl and 
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is hydrogen, Ci-C4-alkyl, Ci-C4-alkylphenyl or 
phenyl , and 

is sN^r O, 



15 



E is phenyiV imidazole, pyrrole, thiophene, pyridine, 
pyrimidine Xpiperazine , pyrazine , f uran , thiazole , 
isoxazole , pyrrolidine , piperidine , trihydroazepine and 

is a chain of A to 8 carbon atoms, it also being possible 
for one carbon atom of the chain to carry an OH or 
0-Ci-C4-alkyl group and 

f2 is a chain of 1 to 8 carbon atoms, it also being possible 
for one carbon atcan of the chain to carry an OH or 
0-Ci-C4-alkyl group and 



may be 0 or 1 and 



20 



may be 0 or 1 , and 



r may be 0 or 1 and 



25 



30 



s may be 0 or 1 and 

u may be 0 or 1 and 

V may be 0 or 1 

G may be NR51r52 or 



35 



N 




R52 



40 



N, 
and 



4 N- 




45 



is hydrogen or branched and unbranche^ Ci-Ce-alkyl, 
(CH2)t-K and 

r52 is hydrogen, branched and unbranched Ci-Ck-alkyl, phenyl. 



0050/49500 



57 



A, -SO2R53, -(C=N)-R53, -CO-NHR53, -(C=N) -NHR53, 
R53 



Sub 



15 



20 



r53 may\be branched or unbranched O-Ci-Ce-alkyl, phenyl, 
branchedN^r unbranched Ci-C4-alkylphenyl, where in the 
case of R^X and R^^ independently of one another one 
hydrogen of\the Ci-Ce-alkyl radical may be substituted by 
one of the following radicals: OH, 0-Ci-C4-alkyl , 
cyclohexyl , cyclopentyl , tetrahydronaphthyl , cyclopropyl , 
cyclobutyl, cyoJ-oheptyl , naphthyl and phenyl, it also 
being possible nor the carbocycles of the radicals R^^ 
and r53 independently of one another to carry one or two 
of the following radicals: branched or unbranched 
Ci-Ce-alkyl, branched or unbranched 0-Ci-C4-alkyl, OH, 
F, CI, Br, I, CF3,\n02, NH2, CN, COOH, COOCi-C4-alkyl , 
Ci-C4-alkylamino, CCI3, Ci-C4-dialkylamino, SO2-C1-C4- 
alkyl, S02phenyl, C^NH2, CONH-Ci-C4-alkyl, CONHphenyl, 
CONH-Ci-C4-alkylpher|yl, NHS02-Ci-C4-alkyl, NHS02phenyl, 
S-Ci-C4-alkyl, 



25 



O ^Ci-C4-alkyl, 



Xo-C4-alkylphenyl, 



30 



-CH20-Ci-C4-alkylphenyl , -CH2OH , 
C4-alkylphenyl, -SO2NH2, -SO2NH- 



CHO, CH2-0-Ci-C4-alky^., 
-SO-Ci-C4-alkyl , -SO-' 
Ci-C4"alkyl 

and two radicals f orm \a bridge -0-(CH2 ) 1,2-0-/ 



35 



B may be 




N 



N N — R9 



40 



N N- 



R9 



R7 




R5 



and 



45 
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may be hydrogen, chlorine, bromine, iodine, fluorine, 
CF3, nitro, OH, 0-Ci-C4-alkyl, 0-Ci-C4-alkylphenyl, NH2, 
branched and unbranched Ci-Cg-alkyl, CN, NH-CO-R^^, where 
is hydrogen, Ci-C4-alkyl or phenyl and 

r31 is hya:Kogen, Ci-Ce-alkyl, (CH2)t-K and 



Si4 



r32 is hydrogeV Ci-Ce-alkyl, -CO-rS, S02-R^, -(C=N)-r8, 
-CO-NHR8, -CCXr-ORS and — (C=N)-NHR8 and 

r33 is hydrogen ana\^ Ci-C4-alkyl and 

t is 0,1,2,3,4 and 



15 



20 



is phenyl which may carry at most two radicals R, is 
NRkiRk2 (where lO^A and R^^^ are as defined for R^i and r42 
respectively) , NHHCi-C4-alkylphenyl , pyrrolidine, 
piperidine , 1,2^5 , b-tetrahydropyridine , morpholine , 
trihydroazepine, piperazine, which may also be 
substituted by an alkyl radical Ci-Ce-alkyl, and 
homopiperazine, which may also be substituted by an alkyl 
radical Ci-Ce-alkyll and 



25 



r5 may be hydrogen, Ci-Ce-alkyl, NR^R^ and 



N 




R7 



R7 



N N- 



R7 



R9 



and 

r7 is hydrogen, Ci-Ce-alkyl, Ci-C4-Vlkylphenyl, phenyl, it 
40 also being possible for the ringa^ to be substituted by up 

to two radicals R''^, and 



45 



r71 is OH, Ci-Ce-alkyl, 0-Ci-C4-alkyl, chlorine, bromine, 
iodine, fluorine, CF3, nitro, NH2, and 



\ 59 
R8\^is hydrogen, Ci-Cg-alkyl, phenyl, Ci-C4-alkylphenyl, it 

ffi^ being possible for the ring to be substituted by up 
to two radicals R^^, and 

r81 is OH, Ci^6-alkyl, 0-Ci-C4-alkyl, chlorine, bromine, 
iodine, flubrine, CF3, nitro, NH2, and 

r9 is hydrogen, COCH3, C0-0-Ci-C4-alkyl, COCF3, branched and 
unbranched Ci-Ce^lkyl, it being possible for one or two 
hydrogens of the Oa-Ce-alkyl radical to be substituted in 
each case by one on the following radicals: OH, 
0-Ci-C4-alkyl and pWenyl, and for the phenyl ring also to 
carry one or two of the following radicals: iodine, 
chlorine, bromine, flaaorine, branched and unbranched 
Ci-Ce-alkyl, nitro, amino, Ci-C4-alkylamino, 
Ci-C4-dialkylamino, OhV 0-Ci-C4-alkyl, CN, CF3, 
S02-Ci-C4-alkyl , \ 

and the tautomeric forms, possible enantiomeric and 
diastereomeric forms thereof, \the prodrugs thereof and 
pharmacologically tolerated sarts . 

A compound of the formula f or II as claimed in claim 1 in 
which 



Ri is hydrogen, branched/and unbranched Ci-Ce-alkyl, it also 
being possible for one C atom of the alkyl radical to 
carry OR^^ or a group Ir^, where 

R^i is hydrogen or Ci-C4-alkyl, and 

r2 is hydrogen, chlorine!, fluorine, bromine, iodine, 

branched and unbrancned Ci-Ce -alkyl, nitro, CF3, CN, 
NR21r22, NH-CO-R23, 01*1, where 

r21 and r22 are, independently of one another, hydrogen or 
Ci-C4-alkyl, and 

r23 are [sic] hydrogen, (?i-C4-alkyl or phenyl, and 
r3 is -0-(CH2)o-(CHR3i)jn'.(CH2)n-R^/ where 
r31 is hydrogen, Ci-C4-a3kyl, OH and 0-Ci-C4-alkyl, 



m,o is [sic], independently of one another, 0, 1 or 2, and 
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is 1, 2, 3 or 4, 



10 



15 



r4 is hydrogen, branched and unbranched Ci-Ce-alkyl, 
chlorine, bromine/, fluorine, nitro, cyano, NR4iR42^ 
NH-CO-r43^ 0R41, Where 

r41 and R^^ are, independently of one another, hydrogen or 
Ci-C4-alkyl, and 

r43 are [sic] Ci-C4-ilkyl or phenyl, and 

r5 is NR51r52 or ond of the following radicals 



R52 




R52 



20 



25 



30 



.R52 



where 



r51 is hydrogen anii branched and unbranched Ci-Ce-alkyl, and 

r52 [lacuna] hydrcfgen, branched and unbranched Ci-Ce-alkyl, 
phenyl , 
O 

11 , -$02R^^r in which 



35 



40 



45 



r53 is branched or unbranched O-Ci-Ce-alkyl, phenyl, 
branched or unbranched Ci-C4-alkyl-phenyl , 
where one hydrogen in the Ci-Ce-alkyl radical in r52 and 
r53 can, independently of one another, be substituted by 
one of the lollowing radicals: OH, 0-Ci-C4-alkyl, 
cyclohexyl, cyclopentyl, tetrahydronaphthyl, cyclopropyl, 
cyclobutyl,! cycloheptyl, naphthyl and phenyl, where the 
carbocycles of the r52 and r53 radicals may also, 
independently of one another, carry one or two of the 
following rladicals: branched or unbranched Ci-Ce-alkyl, 
branched orj unbranched 0-Ci-C4-alkyl , OH, F, CI, Br, I, 
CF3, NO2, NH2, CN, COOH, COOCi-C4-alkyl, Ci-C4-alkylamino, 
CCI3, Ci-C4tdialkylamino, S02-Ci-C4-alkyl, S02phenyl, 
CONH2 , CONH-Ci-C4-alkyl , CONHphenyl , 

CONH-Ci-C44alkyl-phenyl, NHS02-Ci-C4-alkyl, NHS02phenyl, 
S-Ci-C4-alkyl, 



0050/49500 



61 

O / O 

X X 

0"""^^Ci-C4-alk^l, o'"'"^^Co-C4-alkyl-phenyl, 

CHO, CH2-0-Ci-C4Xlkyl, -CH20-Ci-C4-alkyl-phenyl, -CH2OH, 
-S0-Ci-C4-alkyl,/ -SO-Ci-C4-alkyl-phenyl, SO2NH2, 
-S02NH-Ci-C4-alWyl 

and two radicaius form a bridge -0-(CH2 ) 1,2-0-/ 

10 and the tautomeric/ form, possible enantiomeric and 

diastereomeric forms thereof, the prodrugs thereof, and 
possible physiolo^cally tolerated salts. 

A compound of the formula I or II as claimed in claim 1 
in whl^ch ~^ 



20 



is hVdrogen, branched and unbranched Ci-Ce-alkyl, it also 
beingXpossible for one C atom of the alkyl radical to 
carry or a group R^, where 

Rii is hydrogen or Ci-C4-alkyl, and 



25 



r2 is hydrogen\ chlorine, fluorine, bromine, iodine, 

branched andVinbranched Ci-Ce-alkyl, nitro, CF3, CN, 
NR21r22^ NH-Co\r23, 0R21, where 



30 



35 



r21 and r22 

R23 



r3 is 



H 

R31 



Independently of one another are hydrogen 
oAci-C4-alkyl and 

is \ydrogen, Ci-C4-alkyl or phenyl, and 




(CH2)i.2 
-N \ — R52 
\ / 



R31 



40 



and 



r31 is hydrogen, CHO and -0CH2)o-(CHR32)jj^_(CH2)n-R^f where 

r32 is hydrogen, Ci-C4-alkyl\ OH and 0-Ci-C4-alkyl, 

m,o independently of one anoio^er are 0, 1 or 2 and 

n is 1, 2, 3 or 4, and 



r4 is hydrogen, branched and unbranched Ci-Ce-alkyl, 
45 chlorine, bromine, fluorine, nit^o, cyano, NR41r42, 

NH-CO-R43, or41, where 
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r41 and r42 independently of one another are hydrogen or 

Ci-C4-alkyl and 
r43 is Ci-C4-alkyl or phenyl, and 



10 



r5 is\NR5iR52 or one of the radicals below 



.R52 



N— R52 



R52 



^ R« 




R52 



15 



where 



r51 is hydrogen alpd branched and unbranched Ci-Ce-alkyl 
and 



20 



5 



0 



5. 



r52 is hydrogen, C6CH3, C0-0-Ci-C4-alkyl , COCF3, branched 
and unbranched Ci-Ce-alkyl, it being possible for one 
hydrogen of the\ Ci-Ce-alkyl radical to be 
substituted by one of the following radicals: OH, 
0-Ci-C4-alkyl andXphenyl and for the phenyl ring also 
to carry one or two of the following radicals: 

fluorine, branched and unbranched 
lino, Ci-C4-alkylamino, 
0-Ci-C4-alkyl, CN, 



chlorine , bromine , 
Ci-C4-alkyl, nitro, 
Ci-C4-dialkylamino, 
S02-Ci-C4-alkyl, 



and the tautomeric forms, possibJse enantiomeric and 
diastereomeric forms thereof, the prodrugs thereof, and 
possible physiologically tolerated smalts. 

A compound as claimed in jany of claims 1 to 3, where r2 is in 
position 3 and R^ is in pjosition 4 or r2 is in position 4 and 
r3 is in position 3 relatjive to the benzimidazole ring* 

A compound as claimed in | any of claims 1 to 4, where R^ and R^ 
are hydrogen. 



6, A compound as claimed inj any of claims 1 to 5, where 



r2 is hydrogen, branched or unbranched Ci-Ce-alkyl, nitro, 
CN, NH2, 0-Ci-C4-alkVl. 
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7 . A compound as claimed in a^y of claims 1 or 3 to 6 where 
(i) for r3 being 



— N 



10 




R31 
P 

R52 



20 



is hydrogen or -(CBi2)p-R^/ where 
is 1 or 2 and 

may be hydrogen, bfanched and unbranched Ci-Cg-alkyl, 
where one hydrogen/ of the Ci-Ce-alkyl radical may be 
substituted by one/ of the following radicals: OH, 
0-Ci-C4-alkyl and phenyl, and where the phenyl ring may 
also carry one or /two of the following radicals: 
chlorine, bromine/ fluorine, branched and unbranched 
Ci-C4-alkyl, nitr©, amino, Ci-C4-alkylamino, C1-C4- 
dialkylamino, OH,/ 0-Ci-C4-alkyl, CN, S02-Ci-C4-alkyl ; 



25 



(ii) for r3 being 



-N 



S31 



30 



35 



R31 
P 

R52 



is hydrogen o: 
is 1 or 2 and 
may be hydrog< 
where one hyd: 
substituted b; 
0-Ci-C4-alkyl 
also carry on< 
chlorine , broi 
Ci-C4-alkyl, n| 
dialkylamino , 



!-(CH2)p-R^f where 

I 

n, branched and unbranched Ci-Cg-alkyl, 
ogen of the Ci-Ce-alkyl radical may be 
one of the following radicals: OH, 
hd phenyl, and where the phenyl ring may 
or two of the following radicals: 
me, fluorine, branched and unbranched 
Ltro, amino, Ci-C4-alkylamino, C1-C4- 
bH, 0-Ci-C4-alkyl, CN, S02-Ci-C4-alkyl; 



40 



and (iii) for R^ tfeing 



(CH2)i,2 

\ / 



45 where R^^ is hydifcgen, branched and unbranched Ci-Cg-alkyl, 

where one hydrogen of the Ci-Ce-alkyl radical may be 
substituted by one of the following radicals: OH, 
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0-Ci-C4-alkyl and phenyl, andf where the phenyl ring may also 
carry one or two of the following radicals: chlorine, 
bromine, fluorine, branched /and unbranched Ci-C4-alkyl, 
nitro, amino, Ci-C4-alkylami/no, Ci-C4-dialkylamino, OH, 
5 0-Ci-C4-alkyl, CN, SO2-C1-C J-alkyl . 

8. A compound as claimed in ahy of claims 1, 2 or 4 to 6, where 
r3 is -0-(CH2)P-R5 with p iqual to 2, 3 or 4. 

10 9 . A compound as claimed in fany of claims 1, 2 or 4 to 7, where 
r5 is a 6-membered ring and r52 is an optionally substituted 
phenyl ring, 

10. A drug comprising besides conventional vehicles and ancillary 
substances a compound a^ claimed in any of claims 1 to 9. 



15 



20 



11. The use of compounds oi the formula I as claimed in any of 
claims 1 to 10 for producing drugs for treating diseases in 
which pathologically elevated PARP activities occur. 

12. The use of compounds c[f the formula I as claimed in claim 11 
to 6 for producing drugs for treating neurodegenerative 
diseases and neuronal /damage . 



25 13. The use as claimed in! claim 11 for treating neurodegenerative 
diseases and neuronalj damage induced by ischemia, trauma or 
massive bleeding. 



14. The use as claimed ii 
30 craniocerebral traume 

15. The use as claimed 
disease and Huntingt^ 

35 16. The use of compounds 



17 



40 



claim 11 for treating stroke and 



claim 11 for treating Alzheimer's 
s disease. 



/of the formula I as claimed in claim 11 
for producing drugs ^or the treatment or prophylaxis of 
damage due to ischenfia. 



The use of compounds of the formula I as claimed in claim 11 
for producing drugs for treating epilepsies, in particular 
generalized epilept.c seizures, such as, for example, petit 
mal and tonoclonic seizures and partial epileptic seizures 
such as temporal lo >e [sic], and complex partial seizures. 



45 18- The use of compounds of the formula I as claimed in claim 11 
for producing drugs for treating damage to the kidneys after 
renal ischemia, dafiage caused by drug therapy such as, for 
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example, during cyclosporin therapy, and for treatment during 
and after kidney transplants. 

19. The use of compounds of the foi-mula I as claimed in claim 11 
for producing drugs for treatijng damage to the heart after 
cardiac ischemia. 



20, 




10 



The use of compounds of the flbrmula I as claimed in claim 11 
for producing drugs for treatiing microinf arcts such as, for 
example, during and after he Art valve replacement, aneurysm 
resections and heart transplants. 



21. The use of compounds of the /formula I as claimed in claim 11 
for producing drugs for treatment in cases of 
15 revasculariation [sic] of ctitically narrowed coronary 

arteries such as, for examgle, PTCA and bypass operations or 
critically narrowed peripheral arteries, especially leg 
arteries . 

20 22-.- The use of compounds of trfe formula I as claimed in claim 11 
for producing drugs for treating acute myocardial infarct and 
damage during and after medical or mechanical lysis thereof. 



23. The use of compounds of 
25 for producing drugs for 

thereof. 



Ihe formula I as claimed in claim 11 
treating tumors and metastasis 



24. The use of compounds of Ithe formula I as claimed in claim 11 
for producing drugs for /treating sepsis of multi-organ 

30 failure such as, for example, during septic shock and "acute 

respiratory distress syjidrome". 

25. The use of compounds of[ the formula I as claimed in claim 11 
for producing drugs foJ treating immunological diseases such 

35 as inflammations and raeumatic diseases such as, for example, 

rheumatoid arthritis. 



40 



26. The use of compounds oJE the formula I as claimed in claim 11 
for producing drugs far treating diabetes mellitus. 

27. A compound of the fornaila XX or XXI 



45 
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NHR^ 



XX 



in which 



NHR' 



XXI 



R, Ri and r2 are as defined in the preceding claims. 



and salts thereof. 



15 



28. A process for preparing compounds of the formula XX or XXI 
and salts thereof. Which comprises reacting 
2-halo-3-nitrobenzolc acid esters with a suitable diamine 
a polar solvent in /the presence of a base, followed by 
hydrogenation of the nitro group with hydrogen in the 
presence of a suitjable catalyst 



25 



30 



35 



in 



20 29. The use of compounds 
synthesis of PARP in 



40 





fula XX or XXI in the 



30. An Hfk vitro detection method for PARP inhibitors, which 
comprises 

a) incubating anunsupported or supported 
polyADP-isitJosylata&lre^target with a reaction mixture 
comprisirtg 
al) a PARP; 

a2 ) a PARP lact'^^^^Ltor; and 
a3) a PARP linhib^or^ba^an analyte in which at least one 
PARP ijibibitoa?!^i^^ 

b) carryin^out the polWvDP^^^?ife6sylation reaction; and 

c) deternaning the polyADP-ribosylation of the target 
qualitatively or quantitatively using an 
anti-p^ly ( ADP-r ibose ) antibody . 

31. A method as claimed in claim 23,\wherein PARP is preincubated 
with the PARP activator and the PJ^P inhibitor or an analyte 
in which at least one PARP inhibitcir is suspected before the 
polyADP ribosylation reaction is caisried out. 

A method as claime^in either of claims 23 or 24, wherein the 
polyADP-ribosylatabite target is a histone protein. 
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33. A method as claimed in any ok claims 23 to 25, wherein the 
PARP activator is activated /DNA. 




34. A method as claimed in any /of claims 23 to 26, wherein the 
polyADP ribosylation reaction is started by adding NAD"*". 



35. 



A method as claimed in an^ of claims 23 to 27, wherein the 
unsupported target is lahjeled with an acceptor fluorophore. 



10 36. 



a 
m 

hi 
Q 
€1 

m 

a 
m 
a 
w 

Q 



15 



37. 



20 38. 



25 



A method as claimed in ciLaim 28, wherein the polyADP 
ribosylation of the unsupported target is determined using 
anti-poly (ADP-ribose) aatibody which is labeled with a donor 
fluorophore which is abp.e to transfer energy to the acceptor 
fluorophore. 

A method as claimed in/ either of claims 28 and 29, wherein 
the target is biotinylJated histone, and the acceptor 
fluorophore is coupled thereto via avidin or streptavidin. 

A method as claimed ih either of claims 29 and 30, wherein 
the anti-poly (ADP-ridose) antibody carries a europium 
crypt ate as donor fluorophore. 



30 



35 



40 
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Substituted 2-phenylben2iinidazoles, the preparation and use 
thereof 

5 Abstract 

The present invention relates to novel 2-phenylbenzimidazoles of 
the general formula I or II 



in which the radicals are as defined in the description, and the 
tautomeric forms, possible enantiomeric and diastereomeric forms 
thereof, the prodrugs thereof, and possible physiologically 
tolerated salts, the preparation and use thereof. 
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